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[ ft sf m * <o vs. m 3 
[ m * m 1 ] 

i s ex M i « ^ m yt> v , 

*w v u t <z> y * j - h y 7K#iiG u t u i y * j - h /7k®m t sf i r?^>/-ji/ 

Tfc * > ? V , 

she* * y - )v/ik * y 9 » k y i j - ii / ?kmm^ m nmmm^ o) mmm\z t j y 

* j - h / ik n, y y v , 

«i ie m m m t ii & r i ^ * y - / xk <9 ^ ? y -iHswsiKiwc^t i £j 
cx*/-^tH**zsu«iEi»v, 10 
j - >i /?k®m^ ® y $ j -^aifitftffltifeift©^^ y -JH2>?vt**,, 

9if * » bu ie * 1 j - / ik * > 9 v y * j - h / ik # > 7- v <d m <o e t n c « 
w it t »« nzisa msmii 7 7 t u . 

l jf ex H 1 « JPf * Jte v , 

m m v u t q * y - ^ v ?x # $ e u t 1 1 1 * * y - n, / ?x » » t a? » r 1 y $ j - h / 
?x * y 0 t , 

* / - fl, / 2k * > 7- V , 

»lE*2n*ifitM*Z.X* J - )l /7k®MQ) y t J -iHI#tfSMi:fitUp 

c y * y-^tMJttisJfliaBV, 

* * y - )\, /ikJ&m + Q y 9 j -juittfituii)?)^* / -;n2>?vtfli/t,. 
»iE^^y-;n2>iMa, n ie * * y - ^ / ?x * > 7- 0 ai □ v « w * % <o « a □ v q ^ 

^ y -^/3K*>7V9lB9EtCiliitIJ:7Cftit S ft fe f f > ANC* 'J fee 
[ aS * JS 3 3 

» IE f r > A C JX M 7 < >tftitfeCVt»«VtI«*«ZCiE«9l«i3cKl!«JW 30 

* )tt 7 X T A . 
[ a! * JS 4 3 

II KBX MS MM Y , 

?x ^ > 5 v , 

fj ie y $ j - h / 7k 9 y o % *> y t j - n / ?x m m t m ie « m m » ® « s s c « » 1 1 y 
1 j - h / ik an y 7- Y , 

SiiE*^*lt«BSt3^^y-^/7X»}fi<?>^^y-;i,»S»S*iSHWCiR*I«feT 
CX^-^tttJfctZSUaiEII&V, 40 

y -^/jxjsjfit©^^ y -;nit£«tzfeiD<5^5 y -;n2>^vt«*,. 

»lE^^y-;H2>1M*, llu!E**/-;U/7K*>?WC*MtZ»$ffltei*CC**/- 
^ / ?X » 5S C ?X )g U 5 I ) ft ft ffl 1 C S 1 U , 

Si IE SU flP 0 H tt , SiE^^y-;H3>t-Cd;I^*y-^aiSll3£*C«IiE^^y-^/ 

?x * > 7- 1 # jt t tt , Si ie y $ j - h / ik * > ^ n © ^ y - >v / ik m m » m ie y $ j - 
)i,vy?^ik&ti±JM&£i<'±%ti±7ft*yt;-)imm^Mfct2?Y^'& l ®LYt 
j i m ex n m m m m w v z t l . 

[ tt * Jl 5 3 

i s ex M i m m m » v . 

C©*ft*»®$ftttC$ftt«»tIX7*>7*V. 50 
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7k * y o i , 

Si ie % ft * )tt t ii ft * i * * j - h / ik m m <o x * j -;msff*2pei!nciR*zj;7 
a « m of q flu ie * * y - ^ / tx » m <o n ji & » y i* bo c . ^'jss^t? iuuaxi 

* * y -^/^Basf©** j -jnitistu«)<i)^> y -JH2>?vt**,, 
^ / tx $ )« c ?x satziiicfiib, 

flu IE *y «p 0 » i* , flu ie * y - ji, e > v- c z * * y - ^ $1 m m ± $ c . flu ie & e& tu if ? 
;wAx»Hcatcvc«fco-?ffliE^^ y->i/7X*>7fl©$ffitTirTfluiE** y 

-;H2>f-tftftC«)St^tt, O ft , flulEllMlf?l§eJ;oTflulEA^A7M#i; 

m% ® mm® & \z r ij i: * v j - ii / ?k®m^ mm? v , m £ x ? / - >i v y ? i< 

* )tt ; y x t a . 
[ al * JS 6 3 

IKS SififH )tt V , 20 

«w v u t <o x * j - h\ ?x#)gft u t u z * * y - h /*»» t h tiy^-A/ 

7k * > 5 V , 

flu ie * * y - ^ / ?x * > ^ » >5 * * y - h / ik m m t flu ie m ft m as © % ft a c « i& ? 1 x 
t y - h / Ik an y y y , 

y - / ik M * ^ ? y -iHitifit?feiD9^^ y -;n2>?*ta*,. 
flu ie ^ * y - h v y v is , flu ie * * y - ^ / tx > 7- © m t © *g » * if ? n i e f w 
cstu*:cvtittiavriiasHs« ft 1*^7^. 30 

[ si * JS 7 3 

« ft * u t <z> * 9 j - h \ ik ■» ii ft u t u i ^ 9 y - ^ / ik m m t it h r 1 ^ ^ y - ^ / 

?x * > 5 v , 

flu IE X t J - h / Ik 9 y 7 # 15 ^ ^ y - / 5fi t flu IE ffift * <9 «ft S C t I X 
1 J - h / Ik i&.y 7- Y , 

flu IE « ft * )tt t II ft t J x 9 y - )i / 7k m m ® /. 9 y -iHi»tlKMi:^tUp 

flu ie a $ j - ;H2 > a , ^ © ft t » wr c » u t » ie ^ ^ y -^/3k»»©ati^fiic¥ 
ft 1 1 $ # ? t u c v t iff ^ v r 1 1 s ex K 1 m ft « 56 y x t a . 

[ il 3K JS 8 3 

flu IE X 1 J - hKL y V- C , yy ; ;itfett^Lg(5 7 ^^^t«-ttfecvtW«vtill 

* m 7 c ie « v 1 s ex a wmmww y j. t u , 

[ il 3K JM 9 3 

t . 

flu IE ftij 4P 0 % \t . »iE^^/-;H2>t-C«aitI*^C*^<^^y-;Hifi3»*C3Tf 
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j z y t « ft v t j a * js 1 - 8 © u r ft » c ie m <o i « ex n w m ft m >ft v x t u . 
[ m * ji 1 o ] 
i s ex M i *r ^ « $ v , 

7k * > 0 V , 

a ie x * y - ^ / ?x $ y o % x * j - h / ?k® m t m ie m ft m >ft <o mmm c r 1 ^ 
- h / t \ . 

m IE » 5ft * )ft Q £ Jt t XI £ * Z fi £ t2 > If V . 

ffliE*5pf*5te®*a.«st«i3£ti*a-*jiiii3£^av. 10 

Si IE % ft * 5ft t II ft T I X * 7 -Jl,/?Xfc5fi<?>,x* / - ^ 5! Jf S ?P ie H W C R £ 3 ? 

* * y - i/iiiitc)^^ y -)Hfitiatzfei))(5^> y -JH2>?vt**,, 

ft n U , Si IE 5U Jt > If Q 510 £ T 3 5U Jf * Si IE * 5fi • * J± 51'J £ ? K 9 51'J £ T 3 * 5i ■ * J± 
C S S * , ilEa$Yy?7-n#SU7/W-iHf itffitb, C ft C Jl ft ? * 

* y - t u t« r 1 H'JflPt ? c v t » ft v r 1 ; y 7 
[ al * JS 1 1 ] 

!8&HI!«ft* 5ft V , 20 

«ft v u t 0 ^ * y - ^ v Eft u t u 1 ^ * y - ^ /*»» t fl? » tiy^-^/ 

7k * > 5 V , 

* y - h / ik mi y y y , 

»BE*ft*ift0fifitl!l5£*Zfifit2>?V. 

Si ie *r jw 1 5ft 1 « ft * 1 * 9 j - h / ik m m ® x 9 / -iHs^tinwcRtu? 

^^y-^/7X»?fi c t j o^^y-^»stK«tife(y)©^^/-;n2>^^t«^, 30 
Si ie su iip m s& 1* , «ft*3ft<93gi*»-*j±£&f»ji*tt, ft & u h k » a & a » t ft t 

llIWfS(5A7^-Hill7^^-;K5^titI£U, CftC£ft?M9^^y- 

^ti*t?sj«itfi?c^t »ft v r 1 mm?x nwmmmw v z x u . 
[ fg afl <o m m 5 s& ] 
[ooon 

[ 56 Bfl <5 1 1 3 fi # i * If ] 

* fg Bfl a , lgsgSffliil=yX7/, c St?. 
[0002] 

[ « * © fi # i 1 

«£ * , *VX*y-^*0»»C»itZX*y-^afi-S3«£*Zft#i>£U7, itt ^ * 2 40 
, 6 5 4, 6 4 8 ^ ^ fg C IE M 7 ft » S H 3£ H 1 » 50 ^ ft T I) 3 . C<9«5)Kfitt, 

ummw\zmt j ik^mmi y , ^^xi^ft^oMsBofcfiijfcfr tK^ftttotes 
c-y>X;ittfiu, #>5 ft ^ > e - y y x # ma s t * ^ j a «r ? ft 3 . 

[ 0 0 0 3 1 

c ©teJSH^Ht t «ft»fill£Hf V U 7aiUfelMMifftl)t5 ; yX7/,tt, m 
1 BcitJ:7sii«Vtti. c q % x ft 3 M * 5ft ; y x t a ia > tttiii , c« 
ft « >ft 1 (o $ ft ft 1 icsftt*»tix7*>72. «ftn7<5y ^; - ;^K^it 
it 1 1 1 * 9 y - h / ik 9 y o 3 , pi 9 y - h / ik 9 y o 3 n m ft <o * 9 j - h ik m m 
t -m ft * 1 1 ® -m ft a 1 2 ic « i& 1 3 ^ 9 y - ^ / ?x * > 7- 4 » ^ # 55c 7 ft t u 3 . t u 50 
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~z < -mm * © ^ * j - >i lit e « 1 1 % H) <d * 9 j - >i v. y ? 5 » x $ j - n, / 7k $ > 
?3«(5lli:lu?i:isnTi]i. s ft . *ft«asic»it3i 3tti#l^^ 

A J) I . 

[ 0 0 0 4 ] 

[ M g? ;* u J; ? * t 2 §£ II ] 

v c s » , c <5 «fe J s 1 » ex n m « jw 1 )tt =y x t A q> *§ ft > fS<5i^/-iHiitu 

«fc ? V U » ft , !Xti)J;>2fi«jffliI»J)I. 
[ 0 0 0 5 1 

( 1 ) ^^y-;n2>^5^®JS9hr3i®HR. 

[ 0 0 0 6 ] 10 
f?-HI<5flCJ;o77 J — F i (Mffi 1 2 ) . 
[<t 1 ] 

CH 3 OH+H 2 0 -> 6H"+6e+C0 2 



H) TSi^SCZfe^, **y-,/l//2k*>2 3Ctt-«ttj5e*CO z <5l D o fel 

SUb U ^ T < , ,X^y-^*3!K93Rft9)atW*U*tU. ^ © % Hi . **/-JH2>? 
5©ttitl»g*'l&Tri. 20 
[ 0 0 0 7 ] 

( 2 ) X * J - ;i/ £ > V- ^ SS © ft * © rail . 
[ 0 0 0 8 ] 

1 o 

[ 0 0 0 9 ] 

( 1 ) ai^ri5fiftsiscj:T>Ti5iu»s?tfeffiH»»^$t)?^, nn*i:« 

tU!*»?, 30 
( 2 ) ?X b b e *£ ft * 9 83 * c □■ ^ ft * t I V 1 3£ * ? 3= 5 < 2 3 9 ? , ctlCttB*Z/& 
5 *) I , 

( 3 ) f si ite 0 f i s i& iu 'j i * * y - ;i,3K»»c)a*56it i sua 

<9 f * * t 35 it 2 I ) J: ? C t I A 5 # ft I , 

( 4 ) x * j - )i?kmn®^m ±n\z £ <) ik&mmi Qfo&fii&wM < « 3 £ <!& £ m. t -? 

V l) o feMMMfo -> fee 
[0010] 

* 56 afl I* . c<5J;?a«*(5Kffiiaica}f7Sriifet<5?, fS;SS««, » )« ® 

ja ^ » c 1 * 1 r c v c j; 'j di A < * * j - is 1 1+ u -? ?= 3 a ? e u £ 1 m ex 40 
[001 1 ] 

ii * m 1 © fg 0^ <o 1 s ex x 1 m m m w v x t l » . issHi*ftii^ « s * w 

* / - ^ / * » 5fi t ffi ie m m m w <o m m m c « » r 1 ^ 9 y - ^ / ?x * > 7- v > as ie « s 

^ y - > t ); 1 1 ^ , SiiE^^y-;H2>t-tt, mm * 9 J - )l / ikfty y <» & u Y 50 
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m m m w ® m m a □ y <d la <d e f w , * i* mi ie x * / - ^ / tx * > ? * ^ * / - n, / tx 

* > 7° v <9 n © e f w c « 'J tt it £ c y t iff ft v t 1 t <9 ? ifo i . 
[001 2 ] 

^y-^/?x»5fitSiiE*5Pf*5ft®*5Pfaic«i&ti^^y-^/ ik * > 7- v > ie % ft 

* )tt t ii js t j x i j - h / ik m m <o x * j - h m it ■» s m m a n c & * i * ? c ^ * / 
- ^ t « r 2 $y up o s& * , ^jy-ii/^^ifu^w-^iitsstifei))?)^ 

x 9 j - h / ik f y o y x 9 j - h / ik # y i°y o) m <o m f c * m 1 1 ? c a it ft. £ 

[001 3 ] 

asKJisofg^tt, iJii2<5iiaass»i^5/X7/,i:fii)7, n ie f * > a c i* 

ft Ml 7 -f >tsJit*.CVti^19vrit®?toI. 
[0014] 

»3KJS4®fgW0lSaHS*^*3tiVXx^tt. 1 1$ H SI « ft * 5ft Y . ft ft * H6 

^/-;i,/3X»5fitifsti^^y-;i//2k9>5^. ffi ie * * / - ^ / tx * > ? » s x 
9 j - h / ik m m t m ie « sii<5fSfti:«itz^ / - ^ / ?x «>?^ aa ie « ft 
i » t ii n r i ^ * j - h / ik m m ® * 9 j - urn m » s * §g a w c ir 1 1 ^ ? c ^ ^ / 

^/-;H2>t"Vt*/t,, fl5lE^^y-;H2>^tt, milE^-?/-^/7X-?>^WC^it 

iaw«<ei*cic^^y-;i//7X»»ic?x5au«uftftfflticiitu. ii ie su a 0 » 1* , 
it, m ie ^ ^ j - ;i/ / ?x 9 y 0 n <o x 9 j - n / ?x m m » m ie x 9 1 - > if t ?x sa r 

[0015] 

©SftffiCSftt«»tIX77K>7"V, ffiftH75)^^ /-i^AffS^l7H^ 
^y-^/7X5S5fitBfStI^^y-^/7X^>!7V,«liE^^y-^/3K^>!7#>J^ 

^ j - ii /A®M^mmmf-\mw®mf-\&\-c&®t 1 x 9 j . iiiE^^ 

*5ftt«ait3^^y-^/7X»}fi<9^^/-;u»)i^s^eHWciR*i<feTc^^y 
-^tffl^tisuflPiaHv, m « m <e h# o ffi ie ^ 9 j - ^ / jk m m <o m m n s& ^ » bo c , 

J;USfflQ^^l)A^A7^S^^filEil^MlsBt(Z)gJiMi?&^A^AxME&^QME&tI] 

^^y-^/?X)S)«^9^'yy-;mtt^ ; fitzfe(!i)Q^'5'y-^^>^^ 
iuiE^^y-^-t2>iftt, hu ie x 9 j - ^ / 3k > 9 w c » it i a $ s # \z \z 

^^y-^/7X5S5fiC7XSt3flttCiSSU, » IE SU 4P 0 H . m IE >! ^ J - h -t2 > If C 
«feI^^y-^»S«l^itC, hu IE jg » tD ^ ? g c J; o T m IE « « M # © II JS £ E& # ^ 

^Az»»cffltn^ / - ^ / ^x m m t ;w a x is h c a t zy c j: o t mi ie ^ ^ 
/ - )i / ?k $ y ? r ® t v ^ m m x t ; - )i v y ? ^ fi w \z mt& t -tt , ^v®, m 

lEME&tD^^SC «fe o TffilE A ^ A X » » # ^ © llSSftClU T X 9 J - h 

/ ik m m t ii js t tt , SiE^^y-;n2>-»-t3!kSftr-tt*:«:«cRUT#>j^^y-^ai 
stu^t^cvtiifftvt? t^-?to^o 

[001 6 ] 

mxm q <o%w<omm&%wmf{w%! v zt u& , i s ex s m m m m w y . « * >tt 

<5f ISi:?IttBtU7l>?v, «nU7<9/^ / -^)!*»I^17H^ 

^y-^/7X5S5fitsfiti^^y-^/7K^>?>i, mil x 9 j - )i / ik 9 y ? ft x 
9 j - >i/?kmm^ mmmmmw Qmmmv&mt j x 9 j - h /ikt^yi-Y . huie«^ 



(7) 



JP 2004 95376 A 2004. 3. 25 



- iv^mitt j%\\uu%y , * * j - h / ik m m * <o x $ j - iv m m t e « r 1 *■ <U) © ^ 

[0017] 

if * js 7 <o % m <d i m s % m m ft * 5ft ; y x t a is . lisgsf^nv, % ft * 5ft 

<5$attC$at«»tU7*>?V, f ft U T <5 ^ ^ - U 7 II 

*/-^/7X»5fitHfS*Z**>'-,/l//:?K*>?V« »lE**-/-^/J!K*>!7#iJ.X 

* y - ^/?X)§)«t HulE«ft*)ttQ«ftfec«^t z^^y - yi, / ?x tf> 7- * . bu IE as ft 
^/*»»<5atL*fiii:ffiti!t#?fiiufecvt»«vtn?)f Jii. 

[00181 

si * Jl 8 9 fg Bfl a , i |( Jl 7 (5 1 K a H i SSft 1 ;1 =y Z j /, i: 3i 1 1 7 , SulE-X^y-^-d 
[001 9 ] 

if * ji 1 ~ 8 <o % afl co m m a h s « ft * 5ft v 2. t l -? a , * * j - >v kl > v- 1 x 9 j - h 
<o m * x m % » ft * r 1 © t up *u u , 1 s a < x 9 j - urn m t « a * z . 

[0020] 

i* >1? Jl 9 <9 ?S Bfl t* , i|jKJll~8QlSKSi!«Kft^)te=yZTAC3rl)T, ffilE^-?/- 
;H2>t-VttC^^y-^/3K»»9fifittHlltI*:ift9filH2>t-t«l*,. fi IE $'J flP 
0 B (S , »§E**y-^t2>?C«ffl*Ztt*C*^<**y-^M»*C»U7. 

ie £ 5 c y v- co n m 1 1 m m a * t b u t ?i 1 ? z s m mm >n s & £ t # u t u z z y t 
»«vn t<5?j)'j , * * y - urn m is * * / -^/^fcisofififcttcj; 

ststt^^ y-iH2>tcJ)o7ttSS^ttcj;^^ / - )imm»¥Wt tii <d 30 

[002U 

5ft © £ ft ffi C £ ft t * IS t Z X 7 * y 1' V , SSHT9^ / -^V2k#)g£UTl)I 
^^y-^/7X5S5fitHfHtI^^y-^/7K^>7V, huIE^-? / -^/7X^>^#^ 

ft * )tt © )U S t IJ 5£ t 3 M S <2 > If V , mi IE «ft * 1 9 « a , 

u % ? a v , m ie « ft * 5ft t ii ji * z * * / -;u/7X»5fio-x^ / -;i,»s»fS2piSHW 
itsfitifeiD(!)^?y-;n2>tUfii, ffii ie *u «p 0 » » , « ft * 5ft <z> fg * * a • 40 

lSfi&Ii*ttCJS*bfe»*7y?7 , -HfilftL, filEfflSOIfOll^tlfflS 
V Si IE Ha • *J±«l5£?gS>»l£*Z*» • iECtt?, ffl!EM>*7v77*-*t*B 

bT^/-]Hfi«ti, ctiiu£^?^^y-yui^Mt#^UT«^t3sy^ 

[ 0 0 2 2 ] 

asKJSl 0 <5%Bfl(?)IKS[Sl«SWii3/ SUflP El B # , «ft*)ftQfg**5i 

-lUfltKl, C*lCJlftT^^y-;HI3t«tll5eUT«i3ttIiS'Jflit<TTCV 

iii:/^y-iHStifeicf}4ti. 50 
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[00231 

m * js 1 1 <o % m <o i m & n w m ft m $ v x t a a > !jfKHS!«ft*Hfi*, % ft * 

X 7 J - >l / 7k m m t It 1 ? I ^ 7 / - ^ / 7k 7 y 7 X . flu IE ^ 7 / - ^ / ?X 7 y 7 % 
X 7 J -^/7K»*t»iE«W*JIS<?>*ftttC*»tI^^ / -^/7K*>7>£. Si IE* 

iNiiSQifitiiiittzifiotv, n IE mm m hs q « a . istiiittjia ■ ik 
u £ ? a * , fi ie « ft * >tt t n si r z .x 7 y-^/akfcjn©** y - ^ $i s # s m m m n 

I t <9 "■? I . 

[0024] 

strain i QfflQigasiMi^^xA^tt, *yflPiaH*»f. mmm^Q^^mm 

[ 0 0 2 5 ] 

W. T , *Sgrc0£SS0JF?JStBmiC*^UT5£3i-tZ. 01 I* * fg E 9 * 1 <on.te<DWf& 20 

<?)ISSMi«5!ftil=; x t u t m u t u i . *ss*0»*0*ft*ifi5/ xx^ttsfta 

# 3- ! « ft * 3ti 1 V , C^fiSftlH <5^ISi:^St«^tH7j;>7 2, % ft V U 

y-^V3K9»»tiifati^^ / - ^ / ik 7 y 7 3 . x 7 y - h / ik 7 y o 3 

# * *ft <?> * * y - )\,7kMM t «ft«.M& 1 <?>*ftttlCttl& ? i^>y-*/**>?4# 
^IKnTH]. i *07lH*S# : 3-l!*ft«.M!MBu flfil 1 . *ftffi 1 2, C£H 
iHTiftSt^Sl 3 # >4 $ 3 . 

[ 0 0 2 6 ] 

H7, «^tO^^-;HItSSt?fe4D<9^^ /-;H2>t5tf, ^7/-^/ 
7k * > 7 4 9 M □ V «ft 1 9 «ft A □ V 9 IB Q ffi § 7 w c « <; « it T ft I . 
[ 0 0 2 7 ] 30 
fSlll <9SIIit, S*ft?*>Z.X*,/-JH*i8t?-tl. -*HtftlM4tf56£*Z 
. ^(^zHtMiHttf^ill #^^/-^/?J^>7 3i:i^7ft, 7 > 7 3 # 
>il»ftW6CJ:-5TXftC»fflrtLl. - 75 , M ft M S B C <fc 'J tX * J# ? ft I © ? . 

sidtc^j y -^/jx^Js + ^jXttJiiD^-Jstfey^cvcsi. » a « c « ft * 
tU5»j)'j, * t ; - i\,nm#&Tttiv: x 9 ; - )\, 9 y ? ( a m tt ?* ) #^^y 

-^/7X7>7 3 C 1 0 0%«SQ^7 7 -JltFftl«|gb77^ 7 -iHIt4%fi 
KCftfttZSUflPttZ. C V % if) C , « ft « 1 9 ffi ft & 1 2C*»rtlZ«ft»?*) 

3 ^ 7 j - h / 7k m m * q x 7 j - urn m t & « 1 1 a 5 * »> u . * 9 j - buy? 5 to 

J;'jy ^-iHItMt]<57^]. 40 
[ 0 0 2 8 ] 

tnt]^y-H>t5t^y - ^/7Xttc > 7- 4 9 w □ v mmmw 1 Q^ftAn 

V <5 m <D E 1 7 W C « 'J ^ it % Z Y C «fe y . ^<i)J;?5}ilffi ?J * »r J) I . 
[ 0 0 2 ?] 

(1 ) mmmmm%t±-? x $ ; - ii /7k®mo)Ki)»i§i < . ;§ 1 4©fg*»f>si)Jimc 
y^y-;^>t5tiiibfec^i:j; | j > ;Si 4<5^f ts^t 1 c ^'>5 < a'j , l 

[ 0 0 3 0 ] 

( 2 ) «ft*)tt 1 ©*ftffi 1 HADK^ll ?*ft*H&&JBJ§ffi<9 lift 7 / 50 
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[ 0 0 3 1 ] 

»C, ^^BHiZQlI^ff^^IgSSif^llyXj^CTlIT, 0 Z t A3 I) 7 

> 1 otf^bTUii. s ft , ^^iQtfKflttii 9ii9il^it^ii: 

[ 0 0 3 2] 10 

C <9 E 1 8 C * » t 1 f <r 7 A 9 W » ^ t J-lllkmrn^Q-Mitziimo)®] 4<5if t 

35 it c < u»Bf?*j 'J . ja 1 4 Qi^r -> ^mmikmmn ist u fett*?.x * y - iis 
t»istz:v»?n. * , M 7 * y 1 otftitTf t >A?nt»JPtU7c 

* ft I* , 7X»5fioaStTitlCV?JSl 4 56 * t UP Jt 1 Z Y » ? 3= . ;S 1 4<5if t 
[ 0 0 3 3 ] 

5ft, ? f >A?aii QiiQil^icif 7i:litu?i:il^:n?? 

, r >i C I* 7 -f > 1 0ti£Lt3C*t7$=3 o CtLCJ:oTt»Z93llS9JB«>£|5|*® 

fi m m jpj a * # >5 ft i . 

[ 0 0 3 4 ] 20 

*fgaHQ« 3 ©fS^QBlS© 18ScHS*ft*5te V Xx^Co 117, HStfflUT 
s£ Bfl ? I . »3©HJ6©B«©i|fffi[tt, E1lcmUfc*19£lfc<?>P«VI5|*CiEB7± 

c x * y - > t- 5 a t & it , rate, @ 2 c m u * * z <o n m ® m m y « c e f 8 

[ 0 0 3 5 ] 

C©553©H^O^«0*SJ?ICtftl*, Z-)0^^-JH2>f BA, 5 B C J: 'J * 9 J 

- ii m m ^ m & t j z y \z £ ^ 7 mitr - ? ® it % & » y ti j m & » & <) . t * . 7 7 t 

^jfi»i*C«JW*ifi1 Cffil) *Wf . U fctt o 7«ftM 1 C£S* C«l&7" ft I X 9 J - h 
/ ?X 38 ft 9 * t J - * 5 V m S -? 3= I * * / - ;H2 7 If 5 A \Z <fc I $1 Jf 1 5£ t *U ffl u 

. s & w 7; ■# c 1* , x * j - h m m ft w \z ?i u * m. m ? 9 11 £ * rt £e 5 f t 7 a 9 n 9 * 30 

* y - ji, c > ^ 5 b c ^ 1 a )i u £ m t 5pJ ffl t I tu t # -? 9 s z . 

[ 0 0 3 6 ] 

*SBfl( 5 »4(i)Sl(5Bl(i)ISS(MSfSllyZ7Ai:TH7 1 I4tfflll7 

sttBflt^. i4<9ii(!)»i9«!iryz7a, *uflP««gc^iat n u 7 u 1 . 01 
- 0 3 emu*.* 1 ~«39§n<i)ii<5)iss , ASMii ; yx7/.?a 1 « ft « as 

1 ©Hfg*SiSC J: 'J MS 1 2 Cft U 7 -BHbjK*#fg£ U . Z ft * « ft jK » 5fi t C 
14C5o7SAL, iBJW*}fi1#ii^^y-^/3K^>!78^«l*ftI. ^ ^ / - ^ / 
?X 9 y 0 3 W 7 I* ft 5fi ^ N £1 C J: 'J - at « 9 )S 1 4 9 X BP # ft m 6 # ^ X ft * ^ 
Hi t ft Z . L#L5»^ lHtKi<5«!ffl5)Sl 4ttililti:)Ml 1 ^ / - h / JK 
MMY mmt J . z <9 * di) , »1~»89ft3llS9JB*9«3W*ifi5/X7 l ^?H:. ^ 40 
9 J - >l / 7k m m (D II ft & g& ± 7 JS 1 4 9 & * 9 /> ^ U » F)T 7 ifo I E f 7 * E 1 8 w , 

1 1 1 Z Y \Z «fe 'J 2B 1 4 © «^ * 1 3@ it I J: ? C E Jt U fe . 
[ 0 0 3 7 ] 

h xi y v- 5 c '> u f -3 ^ * u 7 u < z y & m tt >4 ft 5 t) . 

[ 0 0 3 8 ] 

7C7, *SS<9ff^9fftl;l5yX7/,?K 1 ft] 0 % Z 0 © fc'J ft C J: «J /. *} ) - A, M 

m m t. ■* e » x 7 * y t i . ^^y-^/7K*>7-4©«feT«ffls© / >s< n 1 -5 1 # 
± t tt 7 ^ ^ y - ^ / ?x ^ 7 ? 3 © js 1 4<>)%3L-zfflztLWM\zi,-z><9;-)imm-zm 50 
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[ 0 0 3 ?] 

{fc'JflP 0 K Z 0 I* , I7*>?2, **/-^/7K;£>7-4<?>tf>/tf7. 0 (£ 3£ Jf SU 4P t 
fipiiiSZ 1 , Hi 7J VI m 0 E& 2 2 ^ U 7 C tm © 7- □ 7 7 A ifc'J 4P t ft ? C P U 2 3 t 

inn?. 

[ 0 0 4 0 ] 

M MM <9 » ft A □ C 1 I E f 7 C « a * I <fc ? C f t > A 9 t s£ it . Z ® f t > A 9 « 

C * 5 t2 > ? 3 1 VttCfifit2>?8 2 t 1 Jt fe * * J - )l m Jf IJ £ H 1 3 0 t i£ 1 U 7 
U I . 

[ 0 0 41] 

» c , * n n ® Wf m ® i m a h s « r-f « $ v 7 x ^ c ti it 1 * * / - ^ $1 s m ± su 4p c o 

t) 7 , 05<&7n-f-r-htBl)7s)iE8*Z. 
[ 0 0 4 2 ] 

7 x y 7° s 1 = m s 1 1+ ij r 1 v a , i7*>?2, * * y - h * > 7 4 . f§ * • 5 y 
?i §§ 0 ? 17 '> s < v t 1 o (cc?iii7*>?2) t # ± *u flP u . fg*sjstwityti 
cvc«feoT-BHbflE*®fg*t«p^, 3 © m o) % *t t w 

[ 0 0 4 3 ] 

7 t y 7 8 2 : Ef7lcMaT3fr>A9W0ixt7tl;fe^?y-^tf>75*;jIJtt2 
>t2 5#^^ y-iHStl+Itl. 
[ 0 0 4 4 ] 

7 T y 7- 8 3 = ^ W-lHS<5e+lSS»»l)^L*4DlJf lfel?icl0ti:A->Tll 
ftw^fy-^agftflitiv^JiSru, y?85\»fitl. ^ °r 7 ft tt\ XT v 
78 4\lfftL 
[ 0 0 4 5 ] 

X 7 y ? 3 4 : C> t 5 , Z B C« b 758#itl b 7 H IW*ft# Ji U«). * * 7 - h 
/2K*>7"89»rFlt*!CU, J8 t » 'J R < . C 9 $'J «P 9 ft . S S 7 7 y 7 2 \ I 'J , 

x*/- vastus**. 

[ 0 0 4 6 ] 

7 t y 7 S 5 : ^^-iHfiifflttftTU, Sg«*fc0fflBt&B0ffl(Ett:«Cft!»?- 
tt I . 

[ 0 0 4 7 ] 

4#W»J7rIf-h'i:U7»^^/-iHS, SSt IJ £ U « 7<5lSS#^^- 
[ 0 0 4 8 ] 

C <9« 4 QnteQMmQMWmW V XT U CfillTSffl U fe^ * 7 - ^ *I Jf IJ tHi 3 0 
ttHBCfvtta?*) 1 ;, * b b b }I tt * 9 J; ? £ Jf -t2 > 7 3 1 ); - Mffi5;SSI5Qi^7 
«ESe?*lZfflK-t2>-!?-3 ntft >A?<5Bfi?ACI£»tt8 3CJ;o7lSl, f 
* > A 9 ft SP c ft U 7 * £ H2 > ir 3 1 C £» * J± t JO U . ffi^s ^ t « 'J Hi U . * fe fi 
S^2>7-3 Z C * » t U , )it)IMfflM^t^ l jait^>'5'7x-734#^*55ctft 
71)1. 
[ 0 0 4 9 ] 

«£*0J* U fcifti** Z . 6 5 4, 6 4 8 §&i?B, «i S HI 3£ » 1 © fi S * * C "5 H7tt 
>i IE tt # S U . (1 ) ;US««ICJ; l JlSt>t3 1 ICffllKtl7l^ 

?x b b b ffi » ^ © 56 m m )& £ <r i ^ m . sttfflcsuTttfiimnitfiRs?*)';. ( z 

) $1 S C > 7 3 1 <5SSfflit<j7^.1DCS, * S t2 > 7" 3 1 OSlIllt US t U5 
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[ 0 0 5 0 ] 

5£ <?> dD C , H5£»tt8 8C«fcoT*fi*2>?8 1t»fitf>?8 2>£-#ttU, 
[ 0 0 5 1 ] 

*j«io*7i-xHtt, a s -12 > 3 Z9fifi*ant^tJific>^3 1 <z> ft m 
v csuflPiaH 2 o cgi r i . i'JiiM2 oca, a k - *i «m *t jb x - r 

t # ft ? t± T 'J , CPU 2 3tt:<57-7H7-n#lL IIt>t3 1 <5ttl 
S*Rt«iIUT**<?>ttSS*»t*ift, ^ttCttBUfc^y-^aKtafcU, II 10 

IIP t ft ? . 

[ 0 0 5 2 ] 

5 ft , H6C ttUfcfcSK - ^*fi»l5£ilt8 01*. * 1 ~* 3 <5l^<5i«Cfi 

[ 0 0 5 3 ] 

5 , 3 I ) t* 7 7 - Jb)I S ,1 £ £ 1 3 0 IC ft it 7^1 Jt > T 3 1 C ft * * Z JS t BP SU * 

Z *3 S * U T , lilSnfn^-y'-^tll^tllU 7ll+n tn^-y-Cb^. * , 20 

^-p-fciicftTktttmtii-T 1 < > 7 r z 75 a t & z . 

[ 0 0 5 4 ] 

«^:-7<>7fi^CH;, flJ * 1* , ! ;'Ji (8 i0 2 ) . it f 9 > . 7i^:7 

. 7 ^ ^ 7 t fett^+i 15 ©asaonattt 1 z . ^itt^ffl-?$=?D-T-f>7tt 

5ft * □ - T < > 7 75 ft , SlttltSb 7 II I . 

[ 0 0 5 5 ] 
[* 1 ] 
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» ic, * fg sfl ^ » 5 q n til CD b m o) m m & % m m m m w v x t l c o u t , iuiht 
s^Bflt^. ± M u % «fc ? c . x 9 / - buy? 5 > mmvyy- z -\ <D$.m£ft , Pir^#r> 

[ 0 0 5 6 ] 

S?BTttiCftIU7U2. 117, S l J#lali&20CJ; l J^'5'y-^/7Xa-C>7-4cT))l 
(£ t SUflP U , 151 0 ( ol ) cmr*5W*»«*ci*CH:*>7 k 4t«(EU. **/-;H2>? 

, m ( t ) C m t «fe ? C ^ ^ J - h / 7k 7TO 7' 4 t # ± t tt I C Y C «fe o T * i x ct) ^ 
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[ 0 0 5 7 ] 

it?<5tw*Ji, ^ * y - ^ $i 5 m s * c a * * j - h v y v- 5 1 » c ?x a r tt 1 c * 

[ 0 0 5 8 1 

s&ifl*Z. 8 6 9^R9»l9KftS . * * / - JH2 > It 5 Cltl U 7 t) J 38 t * I 
fc«)C8BS?)STaBC^^ / -^/3K»»t-i*«ICfflU. C>^5t3l?=±iri«! 

[ 0 0 5 ?] 

it , SUflP 0 K 2 0 CJ;oTii«lHe^V*Safjl!lit^?a»tfi)§^I < feTCUTl)I© 
? *> 3 . 117, ;WAX5itSS4l0§attM^5il?&4O0§ffiJ; l JtX$=<t3C^C 

o 7 , :<9A-f Axa»4 i c^w-Ji«?t*iSi#aimf cii, * * / - ^ / 

7kt y 9 Z * <D&m<DWttiL-»X* <T*'J , * > 9 3i:iilL7J)^n-i^>t5 
[ 0 0 6 0 ] 

? 6 QnmQWtmQMmWWy Xt El 8 Co.) C m t <fc ? C » « 31 of a 

»aH4oic»»t«airits*i5*^*3ftfe*tfiT. c © « s ? a . * * / - ^ / ?x 

* > ? 3 1 0 * ? y-^^>if5tt)i)i^ic7X)SUTuz. 

[ 0 0 6 1 ] 

H7, jx^jfit^^^y-^aistjii^t^sRctt. ei 8 c t ) c m t «fc t c a 
^7i»4i ic ?x /M t a ? 5 e a & t tjj t * i c * c <j , ^^-ji/*^58 
c t 3 Q)^l^£[tTlrT^'5'y-;^^>1^5tl)^^^)i)«4 3 ^^^l?=±trTaftcl^^lrtt3 

[ o o 6 z ] 

c <9 , n u n m ( a. ) cmr < fc?c^^/-^7X»5fitJiisa»4ocatL3 e fe7ca 
t ?x Sft r tt , :0«l7^y-inititti. 

[ 0 0 6 3 ] 

C tl C <fe U , i6 9ll(i)iIc)«SllyX7/.i:J;ftK, * * / - JH2 > It 5 <9 2k & 

«I? J t<5Sii:^lU7iife;S^^)fit»^i? : iir ftftv«ticvcj:oT 

fctfUofc/CKS^tl, 1 9 tt C fl Jf ? tt T * * / - Jim Jf t U £ t J ? Jl # Y tl , 
[ 0 0 6 4 ] 

fi to * ti t i ) s i ) ;w a x a » 4 1 c^^-A/*^^-A/*»»tat:vc 
«fe -> t , c <z> ;w a x a s& 4 1 # ft m m s& t » » i c y c s , y^/-jni,is«t9 

* * / - ^ / ?X * * ) -^/3h»»©fifit-i*«ICTiflCV*?3P. t2 > It <9 ^ W 1 
[ 0 0 6 5 ] 

s£ Bfl t 3 . C<5l^<5il(5«ftli5/Z7A(9tiR, ^ 9 / - h V > It 5 <0 M ffl 1 
t ^ ^ / - h / ?X * y 7" 4 © n± fll □ W V U , C0**/-^/2k#>740*il[]fflJ. °± 
M □ ffll t B t 7 . 8^!7 3 OF51, 5 2CJ:o78ffcUfcAC*)Z.Sfir. 5 3 
ttl>?4<9y>A7'J)I. 
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[ 0 0 6 6 ] 

* 1 J - h / 7k jR y y 4 i* i: © a * c ffi » * 1 . u # o t , ^ 9 »± w □ t c « ft t 
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7 9= , $ C ? U - > S C U 7 ft t? I . 
[ 0 0 6 7 ] 

[ 0 0 6 8 ] 
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[ 0 0 7 2 ] 30 

11 2CStIS»HiII(ll5'Xf/*tt 1 iKDlS^il^SC, 1 ft S * ^ 1 

mm m m 1 v , :<5i?ni6i o$iac$st«»ru7*>?z, «SH7^ 

^y-^V7X©5S5fitRTHtI^^y-^/7X^>7 3, ^ ^ / - ^ / 7k 9 y 0 3 ft M 
m (D x ^ J - )l A 38 5fi t *ft m )tt 1 9 ft C «» t I X 9 / - h / 7k 7TC y 7' 4 t « t 7 
UI. fSft7l)^^-IHJ, y^y-^/?J^>73i:«U7^n-iH>v7 1 
# >i ^ * /■ - ^71? >7- 7 2 C J: 'J *»t I . 7 3 1 C ft « 7 ft ft « * St SS 7 

I . 

[ 0 0 7 3 ] 

*si9ii9«fiiit-7ZTAtt, K»«»9SJfli<?)fe(U)c*yflPia»z otimu 

. C^SUflPiaHZOtt, ffi ft 0 S& 2 1 , M 7J SU 4P 0 H 2 2 . CPU23, »*7y?«W 40 

»Ht«it7U7, ^^y-^/7X^^/-^/7X»5fi©-x^y-^»ssyflP, fg * * 
7j©ai7jityflPtiifiti. 7U7c«5*jflP<Pfeii)c»is*«n7, ^^y-;n2>-9- 

[ 0 0 7 4 ] 

S di , »5fifflJSffi«©fe(U) Ctt , 0 7 CiUfeiK?)^ ^ / -^*SH£fSt 3 0 tffitt 

L7Ull», *%1&<DWt&^te X 9 J - )v /7k9 y 9 2> fo\2&Wt & & X 9 J - )i vy 

^-5 V $ 1 «5l«tai5feD)i:fti7tl7UZ«JHH2>t7 4 9;SSI§ 
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**SB**fllC3pJfll*ZJ§a, iXlilHTNi - Cc£,«Hfit5PJfl3U7l)Z«fc?SJ§G 
, " » * >ft <9 'J 7 U y 5> a © £ AD C S 5 * 7 tt T » * fl 3t * * I Z Y » ft I . SU 4P O E& 
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[ 0 0 7 6 ] 
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b b b m n * a © m « © ^ * y - ;i, e > v 5 7 a . iTgsswics'j, ^^y-innt 

[ 0 0 7 7 ] 
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« IS ■ t *'J ft t 1 ( 7 t y 7- S 1 4 ) . 
[ 0 0 7 ?] 
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55 5§ m m , & * & je « , m m ^ & a *> * i j - n m & t m ^ 1 1 1 <o 7 h <j . 01 6 <o 1 

[ 0 0 8 0 ] 

( 1 ) vzT^fi»i*0fififitt*i*c**y-;u)ifit«i5£u. s p v u 7 ie 4i 1 1 

( 7 t y 7' 8 2 1 ) . 30 
[ 0 0 8 1 ] 

( 2 ) fflKfcttttagjWfcqTfcStoafJBftZ ( 7 t y 7- 8 I I ) . 
[ 0 0 8 2 ] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a direct-reforming fuel cell system 
capable of measuring with accuracy an ethanol concentration by a methanol 
sensor generally used by devising a temperature measure on a methanol/water 
solution and a foam measure of a solution. 

SOLUTION: The direct-reforming fuel cell system restrains the adhesion of foam 
of carbon dioxide or impurities on the surface of a concentration sensor 31 and 



detects a methanol concentration with accuracy by installing a methanol 
concentration measurement device 30 at a place where an existing volume of 
carbon dioxide gas is comparatively small on a circulation channel of 
methanol/aqueous solution. Also, since a methanol concentration differs 
according to temperature conditions of the methanol/aqueous solution, an 
adverse effect of the methanol concentration by the temperature conditions is 
corrected by installing a temperature sensor 32 in the vicinity of the concentration 
sensor 31 for calculating the methanol concentration from solution viscosity such 
as a quartz oscillator type or ultrasonic type sensor to measure the methanol 
concentration with accuracy. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 
electrode of said fuel cell from said methanol/water tank, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

Said methanol sensor is a direct reforming mold fuel cell system characterized by 
attaching in piping between said methanol/water tank, and the methanol/water 
pump in piping between the outlet of said methanol/water pump, and the fuel inlet 
port of a fuel cell. 
[Claim 2] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 



methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 
electrode of said fuel cell from said methanol/water tank, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

Said methanol sensor is a direct reforming mold fuel cell system characterized by 
attaching in the chamber prepared so that it might be open for free passage for 
piping between said methanol/water tank, and a methanol/water pump in the 
chamber prepared so that it might be open for free passage for piping between 
the outlet of said methanol/water pump, and the fuel inlet port of a fuel cell. 
[Claim 3] 

The direct reforming mold fuel cell system according to claim 2 characterized by 
preparing a radiation fin in said chamber. 
[Claim 4] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 
electrode of said fuel cell from said methanol/water tank, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

the gas [ sensor / said / methanol ] location in said methanol/water tank which is 
usually alike at the time of operation, and does not sink in a methanol/water 



solution - installing 

Said control circuit is a direct reforming mold fuel cell system characterized by 
measuring methanol concentration after making it go up to the liquid level to 
which said methanol/water pump are stopped at the time of the methanol density 
measurement by said methanol sensor, and the methanol/water solution in said 
methanol/water tank sink said methanol sensor. 
[Claim 5] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 
electrode of said fuel cell from said methanol/water tank, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

usually, the circulation path of said methanol/water solution at the time of 
operation -- the bypass path in which the volume is another more large, and said 
connoisseur - the path change means of the circulation path at the time of inside 
operation, and a bypass path, 

It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

the location [ sensor / said / methanol ] in said methanol/water tank which is 
usually alike at the time of operation, and sinks in a methanol/water solution -- 
installing 

Said control circuit at the time of the methanol density measurement by said 
methanol sensor With said path change means, by [ said ] usually changing from 
the circulation path at the time of operation to a bypass path, and pouring a 
methanol/water solution for a bypass path, lower the liquid level in said 
methanol/water tank, and said methanol sensor is contacted into a gas. Then, 



the direct reforming mold fuel cell system characterized by measuring methanol 
concentration after returning to the condition of having usually returned to the 
circulation path at the time of operation from said bypass path, having circulated 
the methanol/water solution, and having sunk said methanol sensor with said 
path change means. 
[Claim 6] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 
electrode of said fuel cell from said methanol/water tank, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

Said methanol sensor is a direct reforming mold fuel cell system characterized by 
installing in piping which the vibration at the time of operation of said 
methanol/water pump is delivered. 
[Claim 7] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 
electrode of said fuel cell from said methanol/water tank, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 



It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

Said methanol sensor is a direct reforming mold fuel cell system characterized by 
installing with the posture in which it is parallel to the flow direction of said 
methanol/water solution in the installation. 
[Claim 8] 

The direct reforming mold fuel cell system according to claim 7 characterized by 
putting the filter of a mesh or porosity on said methanol sensor. 
[Claim 9] 

It has a temperature sensor for measuring the temperature of a methanol/water 
solution with said methanol sensor, 

Said control circuit is a direct reforming mold fuel cell system according to claim 1 
to 8 characterized by having the temperature-compensation calculation function 
amended using the temperature signal which said temperature sensor detects in 
the methanol concentration operation based on the signal detected in said 
methanol sensor. 
[Claim 10] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 

electrode of said fuel cell from said methanol/water tank, 

The temperature sensor which measures the temperature of said fuel cell, 

The current of said fuel cell, and the current and amplitude-measurement means 

which measure an electrical potential difference, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

It has a methanol sensor for supervising the methanol concentration in a 



methanol/water solution, 

Said control circuit is the direct reforming mold fuel cell system characterized by 
to perform the control which calculates and fills up the amount of methanol 
supplements which holds the effectiveness map data corresponding to the 
generating current, the electrical potential difference, and the temperature 
conditions of a fuel cell, presumes methanol consumption with reference to said 
effectiveness map data based on the temperature which said temperature sensor 
measures, and the current and the electrical potential difference which said 
current and amplitude-measurement means measures, and balances this. 
[Claim 11] 

Direct reforming mold fuel cell, 

The air pump which supplies air to the air pole of this fuel cell, 

The methanol as a fuel, and the methanol/water tank which stores the 

methanol/water solution which water is mixing, 

The methanol/water pump which supplies a methanol/water solution to the fuel 

electrode of said fuel cell from said methanol/water tank, 

The temperature sensor which measures the temperature of said fuel cell, 

The current of said fuel cell, and the current and amplitude-measurement means 

which measure an electrical potential difference, 

The control circuit which fills up a methanol so that the methanol concentration of 
the methanol/water solution which circulates through said fuel cell may fall within 
a criteria range, 

It has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution, 

Said control circuit is a direct reforming mold fuel cell system characterized by 
performing control which fills up the methanol of the amount which calculates the 
consumption of a methanol using the generating current and electrical potential 
difference of a fuel cell, temperature conditions, and the predetermined 
parameter registered beforehand, and balances this. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a direct reforming mold fuel cell system. 
[0002] 

[Description of the Prior Art] 

Conventionally, the viscosity measuring device indicated by the patent No. 
2,654,648 official report is known as a technique which measures the ethanol 
concentration in the solution of water and ethanol. This Prior art is a technique of 
having the measurement-of-viscosity means which makes the resistance 
component of the equal circuit of the quartz resonator which touches a sample 
solution object, and its quartz resonator the index of the viscosity of a sample 
solution object, performing impedance measurement in the frequency of the 
resonance frequency circumference of ************ t an d asking for viscosity from 
the obtained impedance. 
[0003] 

The direct reforming mold fuel cell system which adopted this viscosity 
measuring device as fuel density measurement equipment serves as a 



configuration as shown in drawing 18 . This fuel cell system considered consists 
of a methanol / a water pump 4 which supplies the methanol water solution of a 
fuel to the fuel electrode 12 of a fuel cell 1 from a fuel cell 1, the air pump 2 which 
supplies air to the air pole 1 1 of this fuel cell 1 , the methanol/water tank 3 which 
stores the methanol water solution as a fuel, and the methanol/water tank 3. And 
it is arranged so that the methanol sensor 5 for supervising the methanol 
concentration in a fuel may be immersed in the solution layer in a methanol / 
water tank 3. In addition, 13 in a fuel cell 1 is the solid-state polyelectrolyte film. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, when it is going to carry out ethanol density measurement of the fuel in 
the case of such a direct reforming mold fuel cell system, the following technical 
technical problems occur. 
[0005] 

(1) The problem of adhesion of a bubble in the methanol sensor 5. 
[0006] 

In an anode pole (fuel electrode 12), it is by generation of electrical energy of a 
fuel cell, 
[Formula 1] 

CH,OH+H 2 0 -> 6H + +6e+C0 2 



Since the reaction to say occurs, in a methanol / water tank 3, it is a carbon 
dioxide CO 2. The mixed solution always returns. For this reason, the bubble of a 
carbon dioxide tends to adhere to the methanol sensor 5 in a methanol / water 
tank 3. Moreover, since the reaction temperature of a fuel cell 1 is comparatively 
high, it is easy to evaporate a water solution and the bubble of the steam of a 
methanol or water also tends to adhere. Therefore, the detection precision of the 
methanol sensor 5 falls. 



[0007] 

(2) The problem of adhesion of dust in a methanol sensor. 
[0008] 

A methanol/water solution piles up in a methanol / water tank 3, and since there 
is little flow, an impurity tends to adhere to the methanol sensor 5. Therefore, the 
detection precision of the methanol sensor 5 falls. 
[0009] 

From the property of the viscosity measuring device of the former [ trouble / 
such ], 

(1) Although an oscillation frequency changes also by the same concentration 
with the liquid temperature to measure, it is necessary to fully compensate this, 

(2) Since measurement becomes impossible when dust adheres to the part of a 
quartz resonator, it is necessary to correspond to this, 

(3) Since a bubble is generated by the generation-of-electrical-energy reaction of 
a fuel cell in the methanol water solution which is a fuel, it is necessary to make it 
not influenced of air bubbles. 

(4) Since the detection property of a quartz resonator worsens by the 
temperature rise of a methanol water solution, it is necessary to lower to optimal 
temperature, 

The said technical technical problem occurred. 
[0010] 

This invention was made in view of such a Prior-art-technical problem, and aims 
at offering the direct reforming mold fuel cell system which enabled it to measure 
methanol concentration with a sufficient precision by elaborating the cure against 
solution temperature, and the cure against a bubble of a solution. 
[0011] 

[Means for Solving the Problem] 

The direct reforming mold fuel cell system of invention of claim 1 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 



methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The control circuit which fills up a methanol so that the 
methanol concentration of the methanol/water solution which circulates through 
said fuel cell may fall within a criteria range, It has a methanol sensor for 
supervising the methanol concentration in a methanol/water solution. Said 
methanol sensor It is characterized by attaching in piping between said 
methanol/water tank, and the methanol/water pump in piping between the outlet 
of said methanol/water pump, and the fuel inlet port of a fuel cell. 
[0012] 

The direct reforming mold fuel cell system of invention of claim 2 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 
methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The control circuit which fills up a methanol so that the 
methanol concentration of the methanol/water solution which circulates through 
said fuel cell may fall within a criteria range, It has a methanol sensor for 
supervising the methanol concentration in a methanol/water solution. Said 
methanol sensor In the chamber prepared so that it might be open for free 
passage for piping between the outlet of said methanol/water pump, and the fuel 
inlet port of a fuel cell Or it is characterized by attaching in the chamber prepared 
so that it might be open for free passage for piping between said methanol/water 
tank, and a methanol/water pump. 
[0013] 

Invention of claim 3 is characterized by preparing a radiation fin in said chamber 

in the direct reforming mold fuel cell system of claim 2. 

[0014] 

The direct reforming mold fuel cell system of invention of claim 4 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 



fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 
methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The control circuit which fills up a methanol so that the 
methanol concentration of the methanol/water solution which circulates through 
said fuel cell may fall within a criteria range, It has a methanol sensor for 
supervising the methanol concentration in a methanol/water solution. Said 
methanol sensor It installs in the gas location in said methanol/water tank which 
is usually alike at the time of operation, and does not sink in a methanol/water 
solution, said control circuit Said methanol/water pump are stopped at the time of 
the methanol density measurement by said methanol sensor, and after making it 
go up to the liquid level to which the methanol/water solution in said 
methanol/water tank sink said methanol sensor, it is characterized by measuring 
methanol concentration. 
[0015] 

The direct reforming mold fuel cell system of invention of claim 5 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 
methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The control circuit which fills up a methanol so that the 
methanol concentration of the methanol/water solution which circulates through 
said fuel cell may fall within a criteria range, usually, the circulation path of said 
methanol/water solution at the time of operation -- the bypass path in which the 
volume is another more large, and said connoisseur -- with the path change 
means of the circulation path at the time of inside operation, and a bypass path It 
has a methanol sensor for supervising the methanol concentration in a 
methanol/water solution. Said methanol sensor It installs in the location in said 
methanol/water tank which is usually alike at the time of operation, and sinks in a 
methanol/water solution, said control circuit At the time of the methanol density 



measurement by said methanol sensor With said path change means, by [ said ] 
usually changing from the circulation path at the time of operation to a bypass 
path, and pouring a methanol/water solution for a bypass path, lower the liquid 
level in said methanol/water tank, and said methanol sensor is contacted into a 
gas. Then, after returning to the condition of having usually returned to the 
circulation path at the time of operation from said bypass path, having circulated 
the methanol/water solution, and having sunk said methanol sensor with said 
path change means, it is characterized by measuring methanol concentration. 
[0016] 

The direct reforming mold fuel cell system of invention of claim 6 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 
methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The control circuit which fills up a methanol so that the 
methanol concentration of the methanol/water solution which circulates through 
said fuel cell may fall within a criteria range, It has a methanol sensor for 
supervising the methanol concentration in a methanol/water solution, and said 
methanol sensor is characterized by installing in piping which the vibration at the 
time of operation of said methanol/water pump is delivered. 
[0017] 

The direct reforming mold fuel cell system of invention of claim 7 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 
methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The control circuit which fills up a methanol so that the 
methanol concentration of the methanol/water solution which circulates through 
said fuel cell may fall within a criteria range, It has a methanol sensor for 
supervising the methanol concentration in a methanol/water solution, and said 



methanol sensor is characterized by installing with the posture in which it is 
parallel to the flow direction of said methanol/water solution in the installation. 
[0018] 

Invention of claim 8 is characterized by putting the filter of a mesh or porosity on 
said methanol sensor in the direct reforming mold fuel cell system of claim 7. 
[0019] 

by put a methanol sensor on the flow of a methanol/water solution , and parallel , 
by prepare a filter in a methanol sensor further , it control that the bubble and 
impurity of a carbon dioxide adhere to the front face of a methanol sensor , and 
methanol concentration be detect with a sufficient precision by install a methanol 
sensor in a location with comparatively little abundance of a choke damp on the 
circulation path of a methanol/water solution in the direct reforming mold fuel cell 
system of invention of claim 1-8 . 
[0020] 

Invention of claim 9 is set to the direct reforming mold fuel cell system of claims 
1-8. It has a temperature sensor for measuring the temperature of a 
methanol/water solution with said methanol sensor. Said control circuit In the 
methanol concentration operation based on the signal detected in said methanol 
sensor Since it is characterized by having the temperature-compensation 
calculation function amended using the temperature signal which said 
temperature sensor detects and methanol concentration changes with 
temperature conditions of a methanol/water solution For example, if it is in the 
methanol sensor which calculates methanol concentration from solution viscosity 
like a quartz-resonator type or ultrasonic-type sensor, methanol concentration is 
correctly measured by compensating that methanol concentration is influenced 
according to temperature conditions. 
[0021] 

The direct reforming mold fuel cell system of invention of claim 10 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 



methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The temperature sensor which measures the temperature 
of said fuel cell, and the current of said fuel cell, and the current and amplitude- 
measurement means which measure an electrical potential difference, The 
control circuit which fills up a methanol so that the methanol concentration of the 
methanol/water solution which circulates through said fuel cell may fall within a 
criteria range, It has a methanol sensor for supervising the methanol 
concentration in a methanol/water solution. Said control circuit The effectiveness 
map data corresponding to the generating current, electrical potential difference, 
and temperature conditions of a fuel cell are held. Based on the temperature 
which said temperature sensor measures, and the current and electrical potential 
difference which said current and amplitude-measurement means measure, 
methanol consumption is presumed with reference to said effectiveness map 
data, and it is characterized by performing control which calculates and fills up 
the amount of methanol supplements corresponding to this. 
[0022] 

In the direct reforming mold fuel cell system of invention of claim 10 A control 
circuit holds the effectiveness map data corresponding to the generating current, 
electrical potential difference, and temperature conditions of a fuel cell. Methanol 
concentration is correctly maintained in the criteria range by presuming methanol 
consumption with reference to effectiveness map data, and performing control 
which calculates and fills up the amount of methanol supplements corresponding 
to this based on the temperature which a temperature sensor measures, and the 
current and electrical potential difference which a current and an amplitude- 
measurement means measure. 
[0023] 

The direct reforming mold fuel cell system of invention of claim 1 1 A direct 
reforming mold fuel cell and the air pump which supplies air to the air pole of this 
fuel cell, The methanol as a fuel, and the methanol/water tank which stores the 



methanol/water solution which water is mixing, The methanol/water pump which 
supplies a methanol/water solution to the fuel electrode of said fuel cell from said 
methanol/water tank, The temperature sensor which measures the temperature 
of said fuel cell, and the current of said fuel cell, and the current and amplitude- 
measurement means which measure an electrical potential difference, The 
control circuit which fills up a methanol so that the methanol concentration of the 
methanol/water solution which circulates through said fuel cell may fall within a 
criteria range, It has a methanol sensor for supervising the methanol 
concentration in a methanol/water solution. Said control circuit The consumption 
of a methanol is calculated using the generating current and electrical potential 
difference of a fuel cell, temperature conditions, and the predetermined 
parameter registered beforehand, and it is characterized by performing control 
which fills up the methanol of the amount corresponding to this. 
[0024] 

In the direct reforming mold fuel cell system of invention of claim 1 1, a control 
circuit maintains methanol concentration in the criteria range correctly by 
calculating the consumption of a methanol using the generating current and 
electrical potential difference of a fuel cell, temperature conditions, and the 
predetermined parameter registered beforehand, and carrying out control which 
fills up the methanol of the amount corresponding to this. 
[0025] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained in full detail based 
on a drawing. Drawing 1 shows the direct reforming mold fuel cell system of the 
gestalt of operation of the 1st of this invention. The fuel cell system of the gestalt 
of this operation consists of a methanol / a water pump 4 which supplies the 
methanol water solution of a fuel to the fuel electrode of a fuel cell 1 from the air 
pump 2 which supplies air to the air pole of a polymer electrolyte fuel cell 1 and 
this fuel cell 1, the methanol/water tank 3 which stores the methanol as a fuel, 
and the solution of water, and the methanol/water tank 3. And a polymer 



electrolyte fuel cell 1 consists of the solid-state poly membrane 13 as an air pole 

1 1, a fuel electrode 12, and an electrolyte membrane. 

[0026] 

And the methanol sensor 5 for supervising the methanol concentration in a fuel is 
attached in the piping 7 between the outlet of a methanol / water pump 4, and the 
fuel inlet port of a fuel cell 1 . 
[0027] 

During real operation of a fuel cell 1, the methanol which is a original fuel is 
consumed and a carbon dioxide 14 generates it. The carbon dioxides 14 are 
collected from a fuel cell 1 by a methanol / water tank 3, and are emitted to 
atmospheric air by the air stack 6 from a tank 3. On the other hand, since water 
is generated by the fuel cell reaction, as for the water in a methanol/water 
solution, an increment will be enhanced during real operation. If it is necessary to 
maintain the methanol concentration in this methanol/water solution to about 4% 
and methanol concentration falls in order to maintain a fuel cell reaction 
effectively, control which carries out specified quantity supply of the methanol of 
concentration 100% from a methanol tank (not shown) at a methanol / water tank 
3, and maintains methanol concentration to about 4% will be carried out. For this 
reason, it is necessary to supervise the methanol concentration in the 
methanol/water solution which is the fuel liquid supplied to the fuel electrode 12 
of a fuel cell 1, and methanol concentration is supervised by the methanol sensor 
5. 

[0028] 

Thus, in the direct reforming mold fuel cell system of the gestalt of the 1st 
operation, there are the following technical advantages by having attached the 
methanol sensor 5 which supervises methanol concentration in the piping 7 
between the outlet of a methanol / water pump 4, and the fuel inlet port of a fuel 
cell 1. 
[0029] 

(1) The pressure of a methanol/water solution is high on a fuel circulation path, 



by having installed the methanol sensor 5 in the location with little generating of a 
bubble 14, being influenced of a bubble 14 decreases and accurate methanol 
density measurement can be performed. 
[0030] 

(2) Moreover, methanol water-solution temperature and water-solution 
concentration are manageable to accuracy conventionally by placing the 
methanol sensor 5 just before a fuel cell reaction saying near the inlet port of the 
fuel electrode 12 of a fuel cell 1 location. 
[0031] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
2nd of this invention is explained using drawing 2 . In the fuel cell system of the 
gestalt of the 2nd operation, it is characterized by having formed the piping 8 
between a methanol / water tank 3, and the methanol/water pump 4, and the 
chamber 9 open for free passage, and forming the methanol sensor 5 into this 
chamber 9. A radiation fin 10 may be formed in this chamber 8 if needed. In 
addition, other components give the same sign to the element which is common 
in the gestalt of the 1st operation, and are shown in it. 
[0032] 

The inside of the chamber 9 which is open for free passage for this piping 8 is the 
location which cannot be easily influenced of the bubble 14 of the carbon dioxide 
in a methanol water solution, and can measure methanol concentration in the 
condition of having isolated from the fuel water solution with which the bubble 14 
was mixed. Moreover, if a radiation fin 10 is formed and the inside of a chamber 

9 is cooled, generating of a bubble 14 can be suppressed by lowering the 
temperature of a water solution, and the effect of a bubble 14 can be avoided 
further. 

[0033] 

In addition, a chamber 9 can also be formed so that it may be open for free 
passage for piping 7 like the gestalt of the 1st operation, and it can also form a fin 

10 further. The same technical advantage as the gestalt of the 2nd operation is 



acquired by this. 
[0034] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
3rd of this invention is explained using drawing 3 . The description of the gestalt 
of the 3rd operation is characterized by having prepared methanol sensor 5A on 
piping 7 like the gestalt of the 1st operation, and preparing methanol sensor 5B 
also in the chamber 9 which was shown in drawing 1 , which was shown in 
coincidence at drawing 2 and which is open for free passage for piping 8 like the 
gestalt of the 2nd operation. 
[0035] 

If it is made the configuration of the gestalt of this 3rd operation, there is an 
advantage which can take the redundancy of measurement data by measuring 
methanol concentration by two methanol sensors 5A and 5B. Moreover, the 
density measurement value by methanol sensor 5A which can measure the 
methanol concentration of the methanol/water solution actually supplied to the 
location near a fuel cell 1, therefore a fuel cell 1 at the time of a system startup is 
used. At the time of rated output, the change using the density measurement 
value by methanol sensor 5B in the chamber 9 in which measurement at the 
temperature suitable for methanol concentration detection is possible can be 
performed. 
[0036] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
4th of this invention is explained using drawing 4 . The fuel cell system of the 
gestalt of the 4th operation has the description in the control function, the 1- 
shown in drawing 1 - drawing 3 -- in the direct reforming mold fuel cell system of 
the gestalt of each 3rd operation, in a fuel electrode 12, a carbon dioxide is 
generated by the real generation-of-electrical-energy reaction of a fuel cell 1, and 
into a fuel water solution, this becomes a bubble 14, mixes, and is carried to a 
methanol / water tank 3 from a fuel cell 1 . Within a methanol / water tank 3, most 
bubbles 14 of a carbon dioxide are emitted by vapor liquid separation into 



atmospheric air from an air stack 6. However, the detailed bubble 14 of a carbon 
dioxide is intermingled in a solution, and it circulates through it with a 
methanol/water solution. For this reason, by installing the methanol sensor 5 in 
the chamber 9 prepared so that it might be open for free passage for the inside of 
the 1st - the piping 7 which is a location with little abundance of a bubble 14 on 
the circulation path of a methanol/water solution in the fuel cell system of the 
gestalt of the 3rd angle operation and piping 8, or those piping, it considered so 
that the effect of a bubble 14 might be avoided. 
[0037] 

However, a still more detailed bubble circulates through a fuel circulation path, 
while it had been intermingled in the water solution, and adhering to the methanol 
sensor 5 little by little is not avoided. 
[0038] 

Then, he changes into the condition of having stopped at least one of the 
accessory vessels like an air pump 2, and the methanol/water pump 4 by control 
of a control circuit 20 at the time of methanol density measurement, and having 
suppressed generating of the bubble 14 of a methanol / water tank 3, and is 
trying to measure methanol concentration in the fuel cell system of the gestalt of 
this operation. 
[0039] 

The control circuit 20 is equipped with CPU23 which performs the drive circuit 21 
which performs ON/OFF of an air pump 2, and the methanol/water pump 4, and 
rotational-speed control, the output-control circuits 22, and such program control. 
[0040] 

Moreover, with the gestalt of this operation, a chamber 9 is formed so that it may 
be open for free passage for the piping 7 from a methanol / water pump 4 to the 
fuel inlet port of a fuel cell 1 for methanol density measurement, and the 
methanol density measurement equipment 30 equipped with the temperature 
sensor 32 with the concentration sensor 31 in this chamber 9 is installed. 
[0041] 



Next, the methanol density measurement control in the direct reforming mold fuel 
cell system of the gestalt of this operation is explained using the flow chart of 
drawing 5 . 
[0042] 

Step S1: When measuring concentration, an air pump 2, the methanol pump 4, 
the amount of generations of electrical energy, etc. carry out halt control of at 
least one of accessory vessels (here air pump 2), and consider as the condition 
of having suppressed generating of a carbon dioxide and having suppressed 
generating of the bubble of a methanol / water tank 3 as a result, by controlling a 
generation-of-electrical-energy reaction. 
[0043] 

Step S2: Calculate methanol concentration from the installed methanol sensor 5 
and temperature sensor 25 in the chamber 9 which is open for free passage for 
piping 7. 
[0044] 

Step S3: If the count result of methanol concentration is contained in the criteria 
range set up beforehand, it will judge methanol concentration detection to be 
forward, and will shift to step S5. If improper, it will shift to step S4. 
[0045] 

Step S4: Since the bubble may have adhered to sensors 5 and 25, change the 
amount of actuation of a methanol / water pump 3, and remove a bubble. Return 
and methanol concentration are again measured to step 2 after this control. 
[0046] 

Step S5: End methanol density measurement and return the accessory vessel of 
a generation-of-electrical-energy network to the usual operational status. 
[0047] 

Thus, in the direct reforming mold fuel cell system of the gestalt of the 4th 
operation, since a bubble tends to adhere to methanol concentration sensors 
during operation, measurement of accurate methanol concentration can be 
performed by measuring methanol concentration and temperature, after making it 



the mode which suspends operation of a fuel cell or can control generating of a 

bubble, and calculating methanol concentration from the result. 

[0048] 

The methanol density measurement equipment 30 adopted in the fuel cell 
system of the gestalt of this 4th operation is a configuration shown in drawing 6 . 
A concentration sensor 31 like a quartz resonator and the temperature sensor 32 
which consists of general temperature sensing elements are fixed to septum 9A 
of a chamber 9 by the holddown member 33. In the chamber 9 exterior, an 
oscillating electrical potential difference is impressed to the concentration sensor 
31, and a resonance signal is taken out, and a current is supplied to a 
temperature sensor 32, and it consists of interfaces 34 which take out a 
temperature sensing signal. 
[0049] 

About the temperature compensation of a viscosity measuring device, it is 
unstated in any way in the patent No. 2,654,648 official report made into the 
conventional example. However, since the oscillation frequency of the quartz 
resonator used for the concentration sensor 31 according to (1) temperature 
environment changes, in real use, temperature compensation is required for it, 
and in order to perform temperature compensation of (2) concentration sensor 31 , 
it is necessary to install a temperature sensor 32 very near the concentration 
sensor 31 from the need of measuring the ambient temperature of the 
concentration sensor 31. 
[0050] 

In consideration of this technical need, in the fuel cell system of the gestalt of this 
operation, the concentration sensor 31 was united with the temperature sensor 
32 by the holddown member 33 for methanol density measurement, and the 
methanol density measurement equipment 30 which also unified the interface 34 
for control over these sensor groups by the holddown member 33 was adopted 
further. 
[0051] 



The interface 34 for control transmits the temperature detecting signal of a 
temperature sensor 32 to a control circuit 20 with the resonance frequency signal 
of the concentration sensor 31 . The table corresponding to a temperature- 
compensation value is made to have held, and with reference to the data of this 
table, the resonance frequency of the concentration sensor 31 is amended and it 
asks for original resonance frequency, and CPU23 calculates the methanol 
concentration corresponding to it in a control circuit 20, and performs to it control 
which maintains the methanol concentration in the methanol/water solution of the 
methanol/water through which it circulates just over or below 4%. 
[0052] 

In addition, the methanol density measurement equipment 30 of a configuration 
of having been shown in drawing 6 can be replaced with and adopted as the 
methanol sensor 5 in the gestalt of the 1st - the 3rd operation, and can be 
adopted also in the gestalt of each subsequent operation. 
[0053] 

moreover, the 1- the surface roughness of hundreds of nm order was ground as 
a cure which controls the bubble adhering to the methanol sensor 5 used in the 
fuel cell system of the gestalt of each 4th operation, or the concentration sensor 
31 in methanol density measurement equipment 30, and it was made dozens of 
nm order. Moreover, there is also the approach of coating a sensor front face 
with a hydrophilic ingredient. 
[0054] 

A silica (Si02), titanium oxide, a zirconia, aluminas, or two or more sorts of those 
combination are used for the latter coating ingredient. Table 1 shows the 
employable coating ingredient, the coating approach, and the surface state. 
[0055] 
[Table 1] 























P> 




















































Ps 










si 


P> 














































o 




m 




m 


4 








M 


P> 


P-. 


IV. 


p, 

ii 




-tB 

1 

_i 






1 

n 


1 
I 


rS 


A 

Ih 
1 

n 








iS 


o 




Hp 




K 


m 


oi 




m 








JH 


m 


m 


1 


1 


j— 
1 

n 


P 


it 


m 


r£ 




m 


1 

IPv 
•R 








V 


\- 


_^ 




$ 




« 




IB 


O 

o 


& 




vh 




ih 


lh 




rS 




M 




iS 


ih 




00 


iS 






m 




l« 






I* 






\% 


P-. 




I* 








m 


>h 














1 1 


i 1 




S. 






AJ 


d 1 


o 


cT 


o N 


6' 


z 






d 1 




2 


c3 






^ 


w 


w 


CO 


to 




w 








IX 


« 


+^ 




1 

< 


-R 


-R 


-R 


-R 


-R 


R 


-R 


r' 


-R 


R! 


R! 


R 


0° 


O 






^\ 






















CO 


CO 






























































1 

R 












: ^ 












1 


m 










U 

n 




-R 




ft 






H 


H 


-A 


| 


H 














f£ 






iff 


V 




1 






+^ 


| 

V 


1 

-R 


We 










jffiln 








H- 


@fc 


J, 


w 


V 

IV 






ij 




S 


s 


-H 
















rN 




m 




m 




CO 


{iDffl 


ih 


























x> 






















































: o 


















o 








ip 










Ih 










rS 


o 

T 






X 


Ih 
1 


ih 
1 






1 

n 






iE 


ip 


i> 
K 


w 

\ 


£\ 

4\ 


o 
o 

00 


I 

n 
J_ 




n 


n 




ip 


in 
ip 


1 


> 
O 
O 




£\ 




o 




1 




& 






□ 






D 


K 






1 


< 


ip 


LU 


T 




ip 


'p 




/// 




1 

4f 


iP 








to 




< 


K 


w 






p> 


K 





































Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
5th of this invention is explained using drawing 7 . If a bubble and dust reach the 
front face of the methanol sensor 5 and the concentration sensor 31 as 
mentioned above, an error will arise in densitometry. In order to control adhesion 
of a bubble, when a bubble adheres to the front face of a sensor 5, it is effective 
that the sensor 5 has been once lengthened out of a water solution. 
[0056] 

So, in the fuel cell system of the gestalt of the 5th operation, the methanol sensor 
5 (or methanol density measurement equipment 30) is installed in the height 
location which usually serves as a gas in a methanol / water tank 3 at the time of 
operation. And operation of a methanol / water pump 4 is controlled by the 
control circuit 20. At the time of fuel cell operation shown in this drawing (a), 
operate a pump 4, and the methanol sensor 5 is located in a gas part within a 
methanol / water tank 3. Most methanols / water methanols / water solutions are 
collected in a methanol / water tank 3 by stopping a methanol / water pump 4, as 
shown in this drawing (b) only at the time of methanol concentration detection. 
Make liquid level in a tank high, it is made to sink the methanol sensor 5, and he 
controls that a bubble adheres to a sensor front face at the time of methanol 
density measurement, and is trying to measure methanol concentration correctly. 
[0057] 

Thereby, since the methanol sensor 5 does not usually contact liquid at the time 
of operation, methanol density measurement with a high precision is made 
possible by controlling that a bubble adheres to the front face, and sinking the 
methanol sensor 5 in liquid at the time of methanol density measurement, without 
being influenced of a bubble. 
[0058] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
6th of this invention is explained using drawing 8 . The description of the gestalt 
of the 6th operation is that it equipped the passage where path length is different 
with the function to pull up through and a sensor 5 for a methanol/water solution 



temporarily, in order to remove the bubble adhering to the methanol sensor 5. 
[0059] 

That is, he usually forms the bypass passage 41 to the circulating flow way 40 at 
the time of operation, and is trying to usually change passage in the time of 
operation and densitometry by the control circuit 20, as shown in drawing 8 . And 
when a methanol fuel water solution flows to this bypass passage 41 by usually 
making the volume of the bypass passage 41 larger than the volume of passage 
40, the liquid level of the solution in a methanol / water tank 3 falls greatly, and it 
is made for the methanol sensor 5 currently installed in the tank 3 to have 
appeared in the gas side from liquid. 
[0060] 

In the fuel cell system of the gestalt of this 6th operation, as shown in drawing 8 
(a), a fuel cell generation of electrical energy is usually performed at the time of 
operation, making passage 40 usually circulate through a solution. In this 
condition, the methanol sensor 5 in a methanol / water tank 3 has sunk in a 
solution. 
[0061] 

And in case the methanol concentration in a water solution is measured, the 
liquid level in a methanol / water tank 3 is lowered, the methanol sensor 5 is once 
pulled up out of a solution, and a gas is made to be touched by changing 
passage to the important point which pours a water solution to the bypass 
passage 41 first as shown in drawing 8 (b). 
[0062] 

Then, by returning passage so that a methanol water solution may usually be 
flowed to passage 40, as again shown in this drawing (a), the liquid level in a 
methanol / water tank 3 is raised, the methanol sensor 5 is sunk, and methanol 
concentration is measured in this condition. 
[0063] 

when the bubble which had adhered to the front face in the state of submersion 
of the methanol sensor 5 can pull up out of a solution and touch a gas by this 



according to the fuel cell system of the gestalt of the 6th operation , the 
procedure in_which of a bubble be once remove , make it sink again after that , 
and measure methanol concentration can be take , the effect of a bubble be 
lessen , methanol concentration can be measure now , and density 
measurement with high precision become possible . 
[0064] 

Moreover, in the case of the gestalt of this operation, by usually not being used at 
the time of operation, therefore pouring a methanol / water methanol / water 
solution to the bypass passage 41 which has not been warmed with generation- 
of-electrical-energy heat of reaction, this bypass passage 41 will serve as a 
cooling path, can lower temporarily the temperature of the methanol / water 
methanol / water solution at the time of methanol density measurement, and can 
raise the detection precision of a sensor. 
[0065] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
7th of this invention is explained using drawing 9 . The fuel cell system feature of 
the gestalt of this operation makes the attaching position of the methanol sensor 
5 the inside of the delivery of a methanol / water pump 4, and is in the point of 
having connected the inlet port [ of this methanol / water pump 4 ], and delivery 
side with piping 7 and 8 with the quake-absorbing joint 51 and 52. In addition, 53 
is the damper of a pump 4. 
[0066] 

A methanol / water pump 4 vibrates during the operation. Therefore, since the 
delivery also vibrates [ both ], by installing the methanol sensor 5 in the delivery, 
vibration of a methanol / water pump 4 can remove them, as the bubble and 
impurity adhering to a front face are eliminated, and it changes into an always 
clean condition and can set. 
[0067] 

Thereby, according to the fuel cell system of the gestalt of the 7th operation, 
adhesion of the bubble to the methanol sensor 5 and an impurity is controlled, 



and measurement of methanol concentration with a high precision is enabled. 
[0068] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
8th of this invention is explained using drawing 10 . The description of the gestalt 
of this operation has the description in the installation sense of the methanol 
sensor 5. As shown in drawing 10 (a), the methanol sensor 5 is installed so that 
the sensing side may become parallel in the direction 61 of a liquid flow in the 
piping 60 for which a methanol / water methanol / water solution flows. 
[0069] 

Adhesion of a bubble and an impurity can be made fewer than the case where 
this installs in the direction 61 of a liquid flow at the sense from which a sensing 
side becomes right-angled as shown in this drawing (b). 
[0070] 

In addition, in the gestalt of this operation, as shown in drawing 11 , the filter 63 
of the mesh which does not bar a liquid flow, or porosity can be installed so that 
the methanol sensor 5 may be surrounded, and adhesion of the bubble to the 
front face of the methanol sensor 5 and an impurity can be further lessened by 
this. 
[0071] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
9th of this invention is explained using drawing 12 - drawing 14 . If a methanol / 
water methanol / water solution becomes an elevated temperature by the 
generation-of-electrical-energy reaction, measurement of the methanol 
concentration by the methanol sensor will become difficult. Then, as shown in 
drawing 12 , it is characterized by equipping the fuel cell system of the gestalt of 
this operation with the function which carries out the presumed operation of the 
methanol concentration from the amount of generation-of-electrical-energy 
currents, the amount of injection methanols, an effectiveness map, the amount of 
circulation solutions, the burst size outside a methanol system, and solution 
temperature in a control circuit 20. 



[0072] 

The direct reforming mold fuel cell system shown in drawing 12 is equipped with 
the methanol / water pump 4 which supplies the methanol water solution of a fuel 
to the fuel electrode of a fuel cell 1 like the gestalt of the 1st operation from the 
air pump 2 which supplies air to the air pole of a polymer electrolyte fuel cell 1 
and this fuel cell 1 , the methanol/water tank 3 which stores the methanol as a 
fuel, and the solution of water, and the methanol/water tank 3. The methanol 
which is a fuel is supplied from the methanol tank 71 with the methanol pump 72 
to a methanol / water tank 3. 73 is the vapor-liquid-separation machine 
connected to the fuel cell 1. 
[0073] 

The fuel cell system of the gestalt of this operation is equipped with the control 
circuit 20 for control of a driver. This control circuit 20 is equipped with the drive 
circuit 21 , the output-control circuit 22, CPU23, and the effectiveness map 
attaching part 24, and performs methanol concentration control of a methanol / 
water methanol / water solution and the output control of generated output. And 
as information required for this control, it is the configuration of inputting a eel 
temperature signal, and a generation-of-electrical-energy current and a voltage 
signal from the temperature sensor 74 of the methanol concentration signal from 
the methanol sensor 5, and a fuel cell 1. 
[0074] 

In addition, although the methanol density measurement equipment 30 of a 
configuration of having been shown in drawing 7 may be carried for a solution 
temperature monitor, he is trying to use the temperature signal of the eel 
temperature sensor 74 currently installed for the reaction monitor of a fuel cell 1 
with the methanol sensor 5 installed in the methanol / water tank 3 with the 
gestalt of this operation. 
[0075] 

As shown in drawing 13 , when using for rechargeable battery charge of for 
example, an electric assistant bicycle and the nickel-Cd cell is used as a 



rechargeable battery, since self-discharge is carried out for refresh of a 
rechargeable battery, the recharge of the direct reforming mold fuel cell system 
may be carried out. A control circuit 20 supervises the discharge condition of this 
rechargeable battery, and if it becomes full discharge, it will start and carry out 
the recharge of the fuel cell system (self-discharge supervision mode (i), low 
consumption mode (ii)). And at the time of real transit of an electric assistant 
bicycle, it shifts at operation mode (iii), and a control circuit 20 performs 
generation-of-electrical-energy control of a fuel cell system according to the 
charge condition of a rechargeable battery. 
[0076] 

In this operation mode (iii), since a fuel cell system causes a generation-of- 
electrical-energy reaction, according to operational status, the temperature rise of 
a methanol / water methanol / the water solution is carried out. For this reason, 
by the ultrasonic sensor or the general-purpose quartz-resonator-type methanol 
sensor 5, it may become more than allowable temperature and methanol density 
measurement may become difficult. 
[0077] 

So, in the fuel cell system of the gestalt of this operation, a control circuit 20 
carries out control by which the temperature monitor of a methanol / water 
methanol / water solution is performed (step S1 1), the amount of supply of a 
methanol will be calculated according to the methanol concentration which 
performed density measurement by the methanol sensor 5, and was measured, 
and requirements will be supplied to a methanol / water tank 3 from the methanol 
tank 71 if it is the temperature requirement in which density measurement is 
possible, as shown in the flow chart of drawing 14 (step S12). 
[0078] 

On the other hand, in the temperature monitor of step S1 1 , if it is going up even 
to the temperature to which temperature is not suitable for the density 
measurement of the methanol sensor 5, a control circuit 20 will perform the 
presumed operation of methanol concentration from the amount of generations of 



electrical energy, a methanol input, etc. (step S13), and will control the methanol 

amount of supply based on the concentration estimate (step S14). 

[0079] 

Presumed data processing of this methanol concentration presumes methanol 
concentration from the amount of generation-of-electrical-energy currents, the 
amount of injection methanols, an effectiveness map, the amount of circulation 
solutions, the burst size outside a system, and solution temperature, and 
depends it on the flow chart of drawing 16 . 
[0080] 

(1) Measure methanol concentration in a condition whenever [ low-temperature / 
at the time of a system startup ], and memorize as a reference value (step S21). 
[0081] 

(2) Temperature conditions judge in the thing in which density measurement is 
possible (step S22). 

[0082] 

(3) For example, like [ at the time of a rechargeable battery self-discharge 
monitor ], in the situation in which density measurement is possible, measure a 
methanol / water-solution concentration and update a reference value (steps S22 
and S23). 

[0083] 

(4) Measure the electrical potential difference and current of a fuel cell 1, and eel 
temperature, and presume the amount of methanols consumed from the 
effectiveness map 24 of a voltage-current and temperature as shown in drawing 
15 registered beforehand (step S24). 

[0084] 

The theory of this presumed operation is as follows. 
[0085] 

a. The calorific value per methanol 1ml is 18.2 [kJ/ml]. 
[0086] 

b. Fuel cell electrical-potential-difference * current * operation time = generation- 



of-electrical-energy energy [J]. 
[0087] 

c. Methanol consumption can be found if this is multiplied by effectiveness. 

[0088] 

[Equation 1] 

Generation-of-electrical-energy energy / effectiveness / unit calorific value (18.2) 
= methanol consumption 

(5) When temperature conditions are severe, calculate the burst size outside a 
methanol system from the OAT-evaporation map registered beforehand, and 
amend the amount of residual methanols (step S25). 
[0089] 

It measures by (6) and (3) and the amount of need supplements of a methanol is 
calculated from a part for the methanol consumption for which it asked by the 
methanol concentration made into the reference value, or (5) (step S26). 
[0090] 

Only the amount of need supplements calculated by (7) and (6) carries out the 
additional injection of the methanol from the methanol tank 71 to a methanol / 
water tank 3 (step S27). 
[0091] 

In addition, although the methanol emitted out of a system during operation 
recognizes minute amount existence, this may make [ more ] a map and may 
make it the simple amendment technique of adding a constant rate. 
[0092] 

Moreover, every minute, every 5 minutes, and every 10 minutes set up the 
above-mentioned methanol density measurement cycle beforehand by the 
system as a fixed period. 
[0093] 

thereby , according to the fuel cell system of the gestalt of the 9th operation , the 
temperature of a methanol / water methanol / water solution rise at a generation 
of electrical energy reaction , even if density measurement will be in a difficult 



condition by the methanol sensor 5 currently use widely , the presumed operation 
of the methanol consumption can be carry out by the control circuit 20 side , and 
the methanol concentration in a methanol/water solution can be maintain to a 
suitable value by carrying out control which supply by the consumption . 
[0094] 

Next, the direct reforming mold fuel cell system of the gestalt of operation of the 
10th of this invention is explained using drawing 17 . The fuel cell system feature 
of the gestalt of this operation does not use the effectiveness map 24 like the fuel 
cell system of the gestalt of the 9th operation, but is in the point equipped with 
the function which controls methanol concentration by formula computation. In 
addition, a hardware configuration is shown in drawing 12 like the gestalt of the 
9th operation. 
[0095] 

Methanol concentration control by the fuel cell system of the gestalt of this 

operation is performed as follows. 

[0096] 

(1) Measure a current value continuously and calculate the amount of currents by 
current * time amount (step S31). 

[0097] 

(2) Calculate as follows the energy transformed into the current (step S32). First, 
a fuel cell reaction is as follows. 

[0098] 
[Formula 2] 

CH 3 OH+H 2 0^6H + +6e'+C0 2 -T / - K (mMU) fx!t 
6H + +6e+|o 2 ->3H 2 0 -tiV-V (SIM) Bifc 



Here, since the charge of one electron is 1.60*10-19 C, the charge per methanol 



1mol turns out to be abbreviation 57.8*104 C. And since a current is a charge per 
unit time amount, if it observes the amount of currents, the amount of methanols 
which became the electrical and electric equipment is known. 
[0099] 
[Equation 2] 

The amount of currents / charge per mol = the amount of energy of the methanol 
which became the electrical and electric equipment (A) 

(3) Next, calculate chemical reaction heat (heat loss) (step S33). Loss (B) of the 
heat of reaction generated when a chemical reaction occurs with a cathode (air 
pole) and an anode (fuel electrode), i.e., entropy, is known, and is beforehand 
registered into the control circuit 20. 

[0100] 

(4) Next, calculate effectiveness from a fuel cell electrical potential difference 
(step S34). Since theoretical single cell voltage is 1.2V and known, it can search 
for loss of an electrical potential difference by calculating single cell voltage from 
a fuel cell electrical potential difference. 

[0101] 
[Equation 3] 

Loss of (the single cell voltage of which 1 .2-observation was done) / 1 .2= 
electrical potential difference (C) 

(5) Next, calculate the amount of energy which the methanol generated at the 
fuel cell reaction (step S35). 

[0102] 
[Equation 4] 

(A) -- the amount (D) of the energy /(C)+(B) = used 

(6) Next, calculate the consumed amount of methanols (E) from the amount of 
energy which the methanol generated. 

[0103] 
[Equation 5] 

(D) The amount of 18.2 kJ/ml heating-value = consumption methanols of a 



/methanol (E) 

In this way, the current and electrical potential difference which a fuel cell 1 
generates are supervised continuously, methanol consumption is converted, and 
only the part corresponding to this consumption supplements a methanol / water 
tank 3 with a methanol with the methanol pump 72 from the methanol tank 71. 
[0104] 

In addition, the methanol sensor 5 measures methanol concentration at the time 
of starting, and if it is not contained in criteria within the limits, in order that only 
an initial complement may fill up a methanol, it uses it. 
[0105] 

According to the fuel cell system of the gestalt of this operation, it is controllable 
to maintain the methanol concentration in a methanol / water methanol / water 
solution in criteria, suppressing the density measurement by the methanol sensor 
5 to the minimum. 
[0106] 

In addition, in the gestalt of each operation of this invention, it can replace with 
the Xtal oscillation type and the thing of an ultrasonic type can also be adopted 
as the methanol sensor 5 and the concentration sensor 32 in methanol density 
measurement equipment 30. 
[0107] 

[Effect of the Invention] 

According to the direct reforming mold fuel cell system of invention of claim 1-8, 
by installing a methanol sensor in a location with comparatively little abundance 
of the choke damp on the circulation path of a methanol/water solution By putting 
a methanol sensor on the flow of a methanol/water solution, and parallel By 
furthermore preparing a filter in a methanol sensor, it can control that the bubble 
and impurity of a carbon dioxide adhere to the front face of a methanol sensor, 
methanol concentration can be detected with a sufficient precision, and methanol 
concentration can be controlled. 
[0108] 



According to the direct reforming mold fuel cell system of invention of claim 9, 
since it changes with temperature conditions of a methanol/water solution, if 
methanol concentration is in the methanol sensor which calculates methanol 
concentration from solution viscosity like a quartz-resonator type or ultrasonic- 
type sensor, for example, by compensating that methanol concentration is 
influenced according to temperature conditions, it can measure methanol 
concentration correctly and can control methanol concentration. 
[0109] 

According to the direct reforming mold fuel cell system of invention of claim 10, a 
control circuit The effectiveness map data corresponding to the generating 
current, electrical potential difference, and temperature conditions of a fuel cell 
are held. Since control which calculates and fills up the amount of methanol 
supplements which presumes methanol consumption with reference to 
effectiveness map data, and balances this is performed based on the 
temperature which a temperature sensor measures, and the current and 
electrical potential difference which a current and an amplitude-measurement 
means measure Methanol concentration is correctly maintainable in the criteria 
range. 
[0110] 

Since a control circuit carries out control which fills up the methanol of the 
amount which calculates the consumption of a methanol using the generating 
current and electrical potential difference of a fuel cell, temperature conditions, 
and the predetermined parameter registered beforehand, and balances this 
according to the direct reforming mold fuel cell system of invention of claim 1 1 , 
methanol concentration is correctly maintainable in the criteria range. 
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